Given the lack of scientific support for the concept, one possibility is that people may 48 use food addiction to provide a more personally and socially acceptable attribution for 49 overeating (Rogers & Smit, 2000) . Specifically, it is thought that, by attributing eating to the 50 'addictive' effects of the food or to a biological 'addiction', perceptions of personal 51 responsibility are minimised. This perspective is in accordance with Attribution Theory 52 (Weiner et al., 1971; Weiner, 1974) which accounts for the tendency for individuals to M A N U S C R I P T
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provide self-serving attributions for undesirable behaviours which emphasise the role of 54 external and uncontrollable causes, such as biological or environmental influences, and to 55 downplay the role of internal and controllable factors, such as personal choice (Sedikides & 56 Strube, 1995). Using this framework, the concept of 'addiction' is thought to implicate 57 uncontrollable influences upon behaviour and thus portrays the drug user or overeater as a 58 'helpless victim of disease' (Davies, 2013) .
59
Consistent with this idea, there is evidence that self-serving attributions, which 60 emphasise the role of uncontrollable and external influences, may be used as a means of 61 'excusing' perceived overeating. In a recent study, participants who believed they had eaten 62 more than usual were more likely to attribute their eating to the size of the portion (an 63 external influence), compared to those who believed they had eaten less or roughly the same emotional eaters who were led to believe they had eaten more than previous participants (i.e.
66
norm violating feedback), were more likely to attribute their eating to negative emotions (i.e.
67
an uncontrollable factor) compared to those in a control condition (Adriaanse, Prinsen, de 68 Witt Huberts, de Ridder, & Evers, 2016) . These findings suggest that there may be a causal 69 effect of perceived overeating on self-serving attributions. There is also evidence that self-70 serving attributions are associated with dietary concerns and negative affect following eating.
71
In one study, participants who were primed to overeat experienced greater negative affect, 72 and were subsequently more likely to attribute their eating to an uncontrollable cause (i.e. increased guilt and concern, may therefore make it more likely that people will attribute their 76 eating to external causes (e.g. food addiction) as a way of minimising personal 77 responsibility.
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Food addiction attributions and eating-related guilt and concern may also have 79 consequences for subsequent food choice. The concept of food addiction is often used to 80 denote a perceived lack of control around food (Ruddock et al., 2015) and, according to 81 predictions derived from self-efficacy theory, such low self-control beliefs may have 82 detrimental effects on healthy eating (Steptoe & Wardle, 2001 ). However, contrary to this, 83 there is evidence that being aware of one's limited capacity for self-control may help 84 motivate individuals to minimise their exposure to tempting foods. In one study, hungry 85 participants, who believed they had a low capacity for self-control, selected less tempting 86 snacks to take home with them (when given a monetary incentive to return the snack one 87 week later), compared to satiated participants who believed they had a high capacity for self-88 control (Nordgren, van Harreveld, and van der Pligt, 2009). In another study, participants 89 who were led to believe that they had scored highly on an ostensible measure of food 90 addiction, demonstrated higher levels of dietary concern and subsequently exposed 91 themselves to tempting foods for less time than those who were led to believe they had low or 92 average levels of food addiction (Ruddock, Christiansen, et al., 2016) . These findings 93 suggest that individuals who perceive themselves to be 'food addicts', and who experience 94 increased levels of dietary concern, may be particularly inclined to minimise their exposure to 95 tempting foods. Feelings of guilt may also affect the extent to which individuals expose 96 themselves to tempting foods. Indeed, it is thought that guilt serves as a reminder of one's 97 long-term goals, and motivates individuals to engage in behaviours which 'correct' a 
101
Drawing on the above, the primary aim of the current study was to investigate 102 whether feelings of guilt and dietary concern following perceived overeating would lead M A N U S C R I P T
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individuals to attribute their eating to a 'food addiction' and to the foods' addictive 104 properties. Feelings of guilt and dietary concern were indirectly manipulated by leading 105 participants to believe they had eaten more than (overeating condition), less than (undereating 106 condition), or roughly the same (control condition) amount of palatable food as their own 107 estimated consumption and relative to previous bogus participants. It was predicted that those 108 in the overeating condition would demonstrate higher levels of guilt and dietary concern, and 109 would consequently be more likely to perceive themselves as food addicts (hypothesis 1) and 110 to attribute their eating to the 'addictiveness' of the foods (hypothesis 2), relative to those in 111 undereating and control conditions.
112
A secondary aim was to examine the effects of guilt and dietary concern on the extent 
Method

124
Participants
125
A power calculation was conducted using G*Power (Erdfelder, Faul, & Buchner, 126 1996) . This determined that a total sample size of 84 was required to detect a medium-sized 127 main effect between three conditions (α= .05, power =0.8, f=0.35) in a between-subjects University of Liverpool were invited to take part in a study which they were led to believe 132 was about memory and food intake. Participants were randomly allocated to one of three 133 conditions (i.e. overeating, undereating, or control), such that there were 30 participants in 134 each condition. As this was a preliminary study into food addiction attributions, only females 135 were recruited in order to minimize between-subject differences. Participants were excluded 136 from the study if they were currently dieting, or had any food allergies or intolerances. 
Measures and materials
140
Ad libitum buffet lunch.
141
The buffet lunch consisted of a variety of sweet and savoury high fat/sugar foods. In 142 total, the lunch comprised 2608 calories and 117.5g fat (see supplementary online materials 143 for more details). Plates and bowls were covertly weighed before and after consumption to 144 provide a measure of actual calorie intake.
145
Guilt and dietary concern manipulation: Bogus datasheet.
146
Levels of guilt and dietary concern were indirectly manipulated by exposing 147 participants to information about the amount of lunch food eaten by ostensible previous were told by the experimenter that they had eaten more than, less than or roughly the same as 159 their estimated calorie intake, respectively (see supplementary online materials for more 160 details). Levels of guilt and dietary concern were expected to be highest in the overeating 161 condition, and lowest in the undereating condition.
162
Manipulation checks: Guilt and dietary concern ratings 163 To ensure that the manipulation had been successful, participants were asked to 164 indicate their current level of guilt and dietary concern using two 100mm VAS scales. Each with the cover story that the study was looking into food intake and memory. Secondly,
237
watching television while eating has previously been shown to decrease one's ability to Once the programme had ended, participants were asked to estimate how many 241 calories they had consumed during the buffet lunch. The participant wrote down their 242 estimate which was then used by the experimenter to calculate the bogus calorie feedback.
243
Participants then completed hunger and fullness VAS scales, and a memory test which 244 consisted of 20 multiple-choice questions about the TV programme. While participants were 245 completing these tasks, the experimenter covertly calculated, and wrote down on the bogus 246 participant data sheet, the number of calories consumed by previous bogus participants (see 247   Table S1 for details about how these were calculated based on the participant's estimated 248 intake). The experimenter then returned with the completed bogus participant datasheet and 249 informed the participant of the 'actual' number of calories they had consumed (i.e. bogus 250 intake), and wrote this value onto the bogus datasheet (see Table S1 in online supplementary 251 materials for details of how bogus intake was computed based on the participant's estimate).
252
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The participant was then asked to complete the gender and age columns on the datasheet (i.e.
253
gender and age). Participants were left alone with the datasheet for 1 minute while they 254 completed these columns. This was to provide participants with sufficient time to notice the 255 number of calories consumed by previous bogus participants in relation to the number of 256 calories they themselves had ostensibly consumed. As indicated above, participants in the 257 overeating, undereating, and control conditions were led to believe that previous 258 'participants' had consumed less than, more than, or roughly the same as their estimated 259 intake, respectively (see supplementary online materials).
260
The bogus datasheet was then removed and participants completed the post-261 manipulation measures, specifically the eating attributions rankings, guilt and concern VAS 262 scales, food-related self-control ratings, and the assessment of self-perceived food addiction.
263
For the snack selection measure, the experimenter then presented participants with six snack 264 foods which they were asked to rank in order of 'temptingness'. After they had done this, 265 participants were asked to choose one snack to take home with them. Prior to selecting the 266 snack, participants were instructed that they would be required to keep the snack with them at 267 all times. They were told that if they returned the snack uneaten one week later, they would 268 'win' £2 and be able to keep the snack. All snacks were worth less than the monetary 269 incentive offered to participants if they refrained from eating the snack over the ensuing 1- 
Manipulation checks
286
A MANOVA was conducted to ensure that the three conditions (i.e. undereating, 287 control, and overeating) had the expected effects on participants' ratings of dietary concern 288 and guilt. In particular, we expected that those in the overeating condition would demonstrate 289 greater levels of dietary concern and guilt compared to those in the control and undereating 290 conditions. Those in the undereating condition were expected to demonstrate the lowest 291 levels of dietary concern and guilt.
292
Hypotheses testing 293 We hypothesised that, relative to those in undereating and control conditions, participants in 294 the overeating condition would i) have higher ratings of self-perceived food addiction 295 (hypothesis 1), ii) assign a lower rank (indicating greater importance) to the addictiveness 296 attribution (i.e. 'foods were really addictive') (hypothesis 2), and iii) select a less tempting 297 snack (i.e. snacks that were assigned a higher 'temptingness' rank) to take home with them 298 (hypothesis 3). The predicted effects of condition on each dependent variable (i.e. self-299 perceived food addiction, addiction attribution rankings, and snack selection) were expected 300 to be mediated by higher subjective ratings of dietary concern and guilt in the overeating 301 condition, relative to control and undereating conditions. M A N U S C R I P T
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To test our first hypothesis, a univariate ANOVA was conducted with condition (i.e.
303
overeating, undereating, control) as the independent variable, and self-perceived food 304 addiction as the dependent measure. Due to the non-parametric properties of the data, the 305 effects of condition on attribution rankings (hypothesis 2) and snack selection (hypothesis 3),
306
were analysed using Kruskall-Wallis tests.
312
Where significant main effects of condition were observed, mediation analyses were 313 conducted to examine whether these were mediated by guilt and/or dietary concern ratings.
314
Prior to analyses, conditions were dummy coded with the control condition as the reference 
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Results
328
Preliminary analysis of the data revealed that BMI was positively skewed. Thus, using 329 the outlier labelling rule defined by Hoaglin and Iglewicz (1987) , one participant in the 330 overeating condition (BMI = 40.18) was removed. Two participants (both in the overeating 331 condition) indicated that they had guessed the aims of the study and were therefore also 332 removed from subsequent analyses.
1 Participant characteristics, appetite ratings (before and 333 after the buffet lunch), and estimated and actual calorie intake are provided in Table 1 .
334
Importantly, participants did not differ significantly between groups with regards to any of 335 these characteristics (ps>.13). One participant (in the control condition) met the YFAS 336 diagnostic criteria for food addiction.
337
Manipulation check
338
There was a main effect of condition on ratings of dietary concern and guilt, 
Self-perceived food addiction (hypothesis 1)
349
Contrary to our first hypothesis, there was no effect of condition on participants' that had been assigned a higher rank) than those in the undereating condition, U=265.50, Z=- 
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402
The primary aim of the current study was to investigate the extent to which perceived of less tempting snacks would be associated with self-perceived food addiction and low self-
415
control beliefs (hypothesis 4).
416
Levels of dietary concern and guilt were indeed highest in the overeating condition,
417
relative to undereating and control conditions, and lowest in the undereating condition 418 compared to overeating and control conditions. These findings indicate that our manipulation 419 had been successful. However, contrary to our first hypothesis, there was no effect of 420 condition on self-perceived food addiction. There were also no significant positive 421 correlations between self-perceived food addiction and ratings of guilt or dietary concern. measures of disinhibited eating, than those who did not identify as food addicts.
428
Contrary to our second hypothesis, there was no effect of condition on the 'foods were led to believe they had overeaten, would select less tempting snacks to take home with 446 them, compared to those in undereating and control conditions, and that this would be 447 mediated by higher levels of dietary concern and guilt. As hypothesised, we found an effect 448 of condition on snack selection, and this was due to those in the undereating condition 449 choosing more tempting snacks than those in overeating conditions. Snack selection did not 450 differ significantly between those in the control and undereating conditions (though there was M A N U S C R I P T
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a non-significant trend for those in the undereating condition to select more tempting snacks),
452
or between the control and overeating conditions. However, contrary to prediction, the effect 453 of condition on snack choice was not mediated by subjective levels of guilt and/or dietary 454 concern. Snack selection was also not associated with self-perceived food addiction or self-455 control ratings.
456
These findings are inconsistent with our previous findings, in which we found that 457 increased levels of dietary concern (due to manipulating food addiction beliefs) led 458 participants to decrease the amount of time they spent exposed to tempting foods, (Ruddock, 459 Christiansen et al. , 2016) . Thus in the current study, the effect of condition on snack 
467
It is also possible that participants' levels of satiety may have masked any influence of 468 dietary concern, guilt, or self-perceived food addiction, on snack choice. Specifically, in the 469 current study, participants selected a snack to take home with them after consuming a buffet 470 lunch (i.e. when they were satiated). In contrast, in our previous study (Ruddock, 471 Christiansen, et al. 2016) participants were exposed to foods when they were hungry. Known
472
as the 'cold-to-hot empathy gap' (Loewenstein, 1996) , previous research has demonstrated 473 that individuals who are satiated (i.e. in a 'cold' state) tend to overestimate their ability for 
479
The current study yields a number of limitations which should be addressed in future 480 research. Firstly, it is important to consider that participants in the current study were 481 informed that they had consumed an amount that was relative to their estimated calorie 482 intake. As such, the bogus calorie feedback may have generated between-subject, as well as of the manipulation on feelings of guilt. Importantly, no between-group differences were 492 observed with regard to actual or estimated (pre-manipulation) calorie intake, suggesting that 493 the observations made in the current study were due to the manipulation.
494
Secondly, the current study did not take into account participants' dieting goals. This 495 may have been an important factor in the current study, as previous findings suggest that 496 individuals are most likely to provide self-serving attributions for behaviours which are 497 perceived to violate their own personal standards (Eiser & Sutton, 1957; Jellinek, 1960) . As propensity for trait overeating, such as in obese or binge eating samples.
516
Overall, the current study provides a novel methodological approach for 517 manipulating eating-related guilt and dietary concern that may be useful for future research. Tables   627   Table 1 addiction, addictiveness ranking, and snack selection, via dietary concern and guilt. It was predicted 648 that those in the overeating condition would have greater self-perceived food addiction beliefs (hyp 649 1), would assign a lower rank (indicating more importance) to the addictiveness attribution (hyp 2), 650
and would select less tempting snacks (hyp 3), relative to those in the undereating and control 651 conditions. These effects were expected to be mediated by increased levels of dietary concern and 652 guilt in the overeating condition. 
Mediating variables:
Dietary concern/guilt Dependent variables:
Self-perceived food addiction (hyp 1) Addictiveness ranking (hyp 2) Snack selection (hyp 3) Figure 2 . Schematic representation of the hypothesised effect of condition on self-perceived food addiction, addictiveness ranking, and snack selection, via dietary concern and guilt. It was predicted that those in the overeating condition would have greater self-perceived food addiction beliefs (hyp 1), would assign a lower rank (indicating more importance) to the addictiveness attribution (hyp 2), and would select less tempting snacks (hyp 3), relative to those in the undereating and control conditions. These effects were expected to be mediated by increased levels of dietary concern and guilt in the overeating condition. 
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